To estimate the prevalence and identify correlates of anthropometry and clinical risk factors for cardiovascular diseases (CVDs) among ready-made garment (RMG) of workers, majority are females, come from low-socioeconomics conditions. Population-based cross-sectional study with 614 individuals aged 18 years were recruited from six different RMG factories. In total, of 313 male (46%) and 301 of female (56%) workers had body mass index (BMI) in the overweight and obese range as per Asian cut off values with corresponding reflection in waist hip ratio (WHR). High proportion of male 84% (95% confidence interval 81-87) had smoking habits. The prevalence of hypertension (HTN), dyslipidemia were 24% vs 15%; 56% vs 43% among males and females respectively. Prevalence of diabetes was 7.3% (5.3-9.4) and pre-diabetes was 10.6% (8.2-13) and it showed female preponderance (4.5% male vs 10.3% female). In multivariable logistic regression HTN showed significant association with age, gender, BMI; glycemic status with age, genderand WHR; dyslipidemia with BMI and WHR. A substantial proportion of RMG workers are at an increased risk of CVDs which need focused attention to reduce smoking (among males) and body-weight and central obesity, particularly in females.
Introduction
The epidemics of non-communicable diseases (NCDs) that include cardiovascular diseases (CVDs), along with hypertension, type 2 diabetic mellitus, overweight, and obesity are getting enormous load specially due to globalization and urbanization. 1 The burden of NCDs, especially CVDs in developing countries, like Bangladesh, is expected to double in the next two decades, making it the single largest cause of death and the second largest cause of disability by 2020. 2 Although developed countries have been facing this problem for some years, mortality due to CVDs is now expanding exponentially even in developing countries. As nutritional, demographic, epidemiological and socioeconomic transitions are occurring in many developing countries, from public-health point of view, it is largely due to changes in lifestyle, which include changes in dietary habits and lack of exercise, leading to obesity, and smoking. In 2001, approximately 80% of all deaths due to CVDs worldwide occurred in developingcountries, and countries with lower middle income, while these countries also accounted for 86% of the total global burden of CVDs. 3 Data from several cross-sectional studies confirm the severity of CVDs and high prevalence of their risk factors, such as smoking, type 2 diabetes, high blood pressure, dyslipidemia, and obesity in urban areas. 4, 5 Despite this high burden, there is poor awareness among the people of developing countries, in addition to low detection and control rates. 6, 7 The reasons for this include low literacy, lack of access to healthcare, and competing priorities, such as infectious and nutritional diseases.
Ready-made garment (RMG) industry is currently the main industry of Bangladesh for its economic viability. Before liberation, there was only one garment factory in 1970 in Bangladesh. In 1977, the number of garment factories was only eight, During 1978-2011, the sector progressed rapidly. The number of garment industries is nowabout 3300. Since the early 1980s, the export-oriented garment industries have mushroomed in Bangladesh, with female workers constituting a significant proportion of its wage labor force. The number of RMG workers in Bangladesh is 1.6 million, and they work on shifting duty. 8 Seventy-six percent of the total export of Bangladesh is garment-oriented, and She exports approximately 124 items of garment products. So, at present, it is the main industry in Bangladesh and is also the main source of income for the illiterate people. This large number of RMG workers has actually migrated from rural to urban areas. As a consequence, their lifestyle and dietary habitshave also changed over the years.
Although the garment workers are the most productive section of Bangladesh, their health status has largely been ignored.We hardly found any research paper or investigation about their health status or the risk of NCDs among RMG worker, especially in urban areas where these industries are situated. The sedentary nature of the work schedule of the garment workers coupled with indiscriminate dietary habits makes it important to investigate this population.
The present study was, therefore, designed to explore the prevalence of anthropometric and clinical risk factors for CVDs among the Bangladeshi RMG workers in an urban setting (Dhaka city).
[ ing zone (EPZ) in Savar under Dhaka district, which is about 35 km from central Dhaka, the capital of Bangladesh. Six garments factories were randomly selected from the EPZ area first and then the study participants were recruited following the simple random-sampling procedure and also aged 18 years from those six garments. To determine the required samplesize, the formula: n=PQ/d 2 was used, where P indicates the prevalence (of different risk factors of CVDs) from a previous study. 9 Thus, we got different sample-sizes for different risk factors, such as hypertension, diabetes, prediabetes, dyslipidemia), and the maximum sample-size was taken (n=625). 650 individuals (325 male and 325 female) of those 6 garments were invited to participate in this study by following simple random procedure from the record of national identification number; among them 614 (98%) individuals agreed (313 male and 301 female) to participate and were investigated. This epidemiological study was conducted through screening in the medical service centre of EPZ area. Six centers were visited in six different places of EPZ Savar area within 15 days (follow-up was done within 30 days where necessary). 
Ethical approval

Data collection procedures
Four field assistants were assigned as voluntary workers to participate in the field work (including sample selection, organization of visits, collection of data by reviewing the questionnaire, and delivering the results to the participants). They collected the list of all adult RMG workers aged 18 years from six randomly-selected garment factories and identified the required number of subjects following the computerized simple random-sampling procedure. Pregnant women and physically disable persons were excluded from the study. The field assistants approached the potential participants with an information letter and a response document. Participants were informed about the purpose and the procedure of the study and were requested to attend the screening places in the morning on a prearranged date after an overnight fasting of at least 8-10 h. With proper aseptic precaution, venous blood sample (8 mL) was collected from each participant. All subjects other than those with known diabetes (n=4) were given a 75-g oral glucose solution (75-g oral glucose in 500 mL of water) to drink. Another 3 mL of venous blood was collected after two hours to determine 2-h post-oral glucose tolerance test. After that, samples were centrifuged on site within three hours, and the plasma samples were then refrigerated and stored at -20°C until laboratory assays were done. During the 2 h waiting period the participants were interviewed for some general information; like the demographic and socioeconomic information, including name, sex, age, education, and economic status through the pretested questionnaire. Anthropometric parameters and blood pressure were also recorded. Serum glucose (fasting and 2 h after glucose) was measured by glucose oxidase method. Total cholesterol (TC) and triglyceride (TG) were analyzed by enzymatic-colorimetric method. The written results of medical examination were distributed and explained to the participants through medical service centre of EPZ. Participants with high blood pressure (BP) (>140/90) were followed up. It was done at the EPZ medical centre for 2 more office visit within next 30 days after first measurement by the data collector. The suspected cases for hypertension were referred to the EPZ medical centre for future follow up and treatment. Diabetes cases were referred to the Savar Swasthasheba Hospital for free diabetes diagnosis and consultancy only.
Anthropometrical measurement
Anthropometric measurement (height, weight, waist-circumference, and hip-circumference) were collected. Asian body mass index (BMI) criteria were used for identifying overweight and obese in this population. 10 Abdominal obesity was evaluated by waist/hip ratio (WHR), with android and gynecoid cut-off points taken at 0.8 and 0.9 for females and males respectively. 11 
Blood pressure measurement
Blood pressure was measured following 3 standard measurements. First measurement was done by auscultatory method on the day of interview. Participants who were found with raised BP were identified and referred to the EPZ medical centre for follow up. The 2 nd and 3 rd measurement were done on two different office visits of the subjects with at least one week interval within 30 days of the first measurement. Prior to the measurement, 10 min rest was assured and using standard cuffs for adults fitted with mercury sphygmomanometer minimized variation in measurement. Hypertension was defined as a systolic BP of 140 mmHg and/or diastolic BP of 90 mmHg. 9 
Diagnosis criteria for diabetes
The participants were classified into nondiabetes, diabetes, impaired fasting glucose (IFG), and impaired glucose tolerance (IGT) according to the recommendation of the World Health Organization Expert Committee. 12 
Criteria for other variables
According to the recommendation of American Diabetic Association 13 the cut-off value of other variables, such as total cholesterol and triglyceride, were used to analyze data. Tobacco use was defined by consumption of any form of tobacco in the past six months. The types of tobacco consumption considered smoked (cigarettes, beedis,and cigars), orally took (tobacco chewed, pan masala etc.), and inhaled forms (snuff).
The written results of laboratory examinations were distributed and explained to the participants through the Health Care Centre, EPZ, Savar. The identified cases of hypertension, dyslipidemia, and diabetes were referred to the Health Care Centre for follow-up and further treatment.
Data analysis
The statistical analysis was performed using the SPSS software (version 16). Continuous data were summarized as mean and standard deviation and categorical data as proportions. The prevalence and the odds ratio (OR) for CVD risk indicators (i.e. hypertension, dyslipidemia, diabetes, BMI, and WHR) were determined by simple percentages with 95% confidence interval (CI). Risk indicators were calculated assuming the least prevalence of clinically-relevant criteria as a reference value. Multiple logistic regression was performed to quantify the individual effect of the predictor variables and to adjust for the potential confounding factors. All P values presented are two-tailed. The statistical tests were considered significant at a level of 0.05.
Results
Overall characteristics of the study participants
The socio-demographic characteristics of the participants were presented in Table 1 . Of the 614 individuals, 51% were male and 49% were female. Their mean age was 29 years. The male subjects were comparatively older than the females. The majority (54%) of the participants were in the middle age-group (26-35 years). About 45.3% of the participants had primary education, and in some cases, they can sign only. About 30% had up to secondarylevel education, and 24.3% had at least higher secondary-level education. 
Prevalence of cardiovascular diseases risk factors
Only 19.4% of the study population was free from any risk factors, such as hypertension, diabetes, dyslipidemia, and obesity. Most (80.6%) study subjects had at least one of these risk factors, about 46.7% had at least ³2 co-existing risk factors, and 4.2% had all types of risk factors (Table 2) .
Moreover (Table  3 ). Additionally female participants had high (99.7%) tobacco-chewing habit. The prevalence of these risk factors differred significantly between male and female groups in the case of obesity, WHR, hypertension, smoking, diabetes, and TG (Table 3) .
Hypertension, diabetes, hypercholesterolemia, hyper triglyceridemia, overweight and obesity, WHR, and the presence of multiple risk factors showed rising trends with age. However, smoking was highly prevalent in the youngest age-group, and it decreased with age. The risk of developing obesity-associated risk factors started to rise much below the defined thresholds for western populations (BMI 23.0 kg/m 2 and WHR<0.95 male, <0.80 female) ( Table 4) .
Hypertension had a significant association with age, gender, and BMI. Moreover, glycemic status had also a significant association with age, gender, and WHR, and dyslipidemia with BMI and WHR and on logistic regression analysis (P<0.05 and P<0.001; Table 5 ).
Discussion and Conclusions
The epidemic of CVDs is a major publichealth problem worldwide. By the dawn of the third millennium, non-communicable diseases are sweeping the entire globe, with an increasing trend in developing countries where the transition has imposed more constraints to deal with the double burden of infective and noninfective diseases in a poor environment characterized by ill-health systems. By 2020, it is predicted that these diseases will be causing seven of every 10 deaths in developing countries. Many non-communicable diseases can be prevented by tackling associated risk factors. In our study on the cardiovascular risk profile in an industrial workplace setting in Dhaka, Bangladesh, among a relatively-young "floating" urban population, we found the prevalence of traditional risk factors surprisingly high among this hard-working population of low socio economic status. Of this group of population aged 36-45 years, two-thirds were overweight and obese, almost one-third had abnormal glucose tolerance, one-third had high blood pressure, two-third had dyslipidemia, and 72% had smoking habit (Table 4) . Above all we considered overweight and obesity, waist circumference, hypertension, glycemic status, dyslipidemia and smoking as major risk factors for CVD and we found that, almost half of the participants had at least two of those risk factors currently exist (Table 2) .
This high prevalence of risk factors among this vulnerable group of population may lead to develop adverse risk profile of CVDs in the future. However, in the past few decades, various studies have documented the issue of high and increasing prevalence of CVDs among South-East Asian population but studies on Of the commonly-used anthropometric indices, BMI and WHR showed a good predictors for diabetes, hypertension, dyslipidemia, and CVDs in a sample of industrial workers in Dhaka city, Bangladesh. In our study, BMI and WHR were significantly associated with hypertension. However,results of similar studies showed that, instead of WHR, BMI and waist circumference (WC) had a strong correlation with systolic and diastolic blood pressure. 9, 22, 23 WHR, an index of central obesity and BMI, consistently emerged as one of the best predictors for CVD risk indicator in our study (Table  5) . Moreover, the findings of our study supported the fact that high prevalence of type 2 diabetes and insulin resistance among South Asians are associated with central obesity. [24] [25] [26] [27] All the four major anthropometric indices (i.e., BMI, WHR, WC and waist height stature) of a population from an industrial area, were compared in a study in Delhi. 19 Comparing with that study our results differed at one point, that not only WHR but also BMI were the best predictors for hypertension, dyslipidemia, and diabetes. As it was difficult to identify the true differences between various anthropometric indices in their ability to identify individuals who are at risk of CVDs, we need to explore different techniques to classify anthropometric indices.
Article
Our data demonstrated that the abnormality of lipids profile (triglyceride and cholesterol) was higher among this population. However, females had a lower level of triglyceride and cholesterol compared to male. The cause of different level of TG among the gender is not clear but calorie intake, composition of diet and lifestyle seem to have some effect. 15, 28 We explored the causes for the high prevalence of the CVDs risk factors among our study population and found overweight and central obesity to be the major correlates of these risk markers (Table 5) , as the pattern of garment work is quite sedentary in nature and the dietary habit is also indiscriminate. The indices of obesity (increased BMI and WHR) and hyperlipidemia (increased triglyceride and cholesterol) may at least in part explain the rising trend of diabetes mellitus among the population in Bangladesh. 29 We believe that the high prevalence of risk markers, such as impaired glucose tolerance, dyslipidemia, and high blood pressure, all of which are influenced by body fat, is a reflection of the current urbanization and adaptation of a western lifestyle among the population in Bangladesh that was also revealed in the WHO fact sheet. 30 While such a high prevalence of risk factors is a cause for concern, A EPZ based garments industry where high quality all kind of environmental facilities has been insured by the international labor organization in Bangladesh, its provide a unique opportunity for carrying out a non communicable diseases related prevention programs. It is estimated that there are nearly 1.6 million people working in such large organized sector industries in Bangladesh. While most of these industries have their own primary healthcare facilities, their employees and their dependents can also get healthcare in higher medical institutions when required. With the rising burden of CVDs, the expenditure on such healthcare programmes of industries is likely to increase enormously. Thus, there is a lot of scope for and benefit in initiating comprehensive, low-cost CVD prevention programmes at the workplace for employees and their dependants. Such onsite programmes have been found to be modestly successful in some places in India through increased awareness, health education, and risk-reduction interventions. 9 Modified models could easily be adapted to Bangladeshi settings. This is likely to lead to a healthier workforce and a decrease in expenditure by the industry on treatment costs and increased absenteeism in the workplace. We hope that our study will provide the stimulus for initiating such surveillance and preventive activities.
The main limitation of this study is that it was a cross sectional rather than a follow up study. It is also understood that persons, who participate in this programme, tend to be those who are developing little awareness regarding their health and had little education. Instead of detail lipid profile we only had done two (i.e. cholesterol and triglyceride) which may not enough to draw conclusion regarding dyslipidemia status. This study did not address the specific cause of CVDs observing only a single exposure as over or underestimate might occurred and its needs further follow up.
In summary, a substantial number of urban adult RMG workers in Dhaka are unaware of the existence of CVDs. The rates of prevalence that we have reported are based on mostly western cut-offs, and we require a longitudinal evaluation of CVD-related morbidity and mortality among our study population to fully understand the implications of the findings of our study. To address the above issues, we need a large-scale prospectus study to identify the determinants of CVDs and to reduce the burden of he classical risk factors of these disorders. 
